The functional role of chromogranins in exocytosis.
Chromogranins A (CgA) and B (CgB) are the main soluble proteins of large dense-core secretory vesicles (LDCVs). Using CgA- and CgB-knockout (KO) mice, we found that the absence of chromogranins A and B induces significant changes in catecholamine (CA) accumulation and the kinetics of exocytosis. By crossing these two knockout strains, we generated a viable and fertile double CgA/B-KO mouse in which the catecholamine content in chromaffin LDCVs was halved, and the secretory response significantly reduced. Incubating cells with L-DOPA increased the vesicular CA content in wild-type (WT) but not in Cg-KO cells, which was not due to changes in amine transport, or in the synthesis or degradation of cytosolic amines. Electron microscopy revealed the presence of giant secretory vesicles exhibiting significant alterations, with little or no electrodense inner matrix. Proteomic analysis confirmed the absence of CgA and B, and revealed small changes in SgII in the LDCV-enriched fraction, as well as the overexpression of fibrinogen and other proteins. In summary, our findings indicate that the mechanisms responsible for vesicular accumulation of CA are saturated in Cgs-KO cells, in contrast to the ample capacity for further accumulation in WT cells. We conclude that Cgs contribute to a highly efficient system that directly mediates monoamine accumulation and exocytosis in LDCVs.